The present study was carried out in the department of Physiology and Department of Medicine Gandhi Medical College, Bhopal. The Biochemical investigation was carried out in the department of Biochemistry of the institution. The study comprised of 30 normal healthy control aged 18-48 years and newly diagnosed 30 cases of tuberculous meningitis, 30 cases of tuberculous pleural effusion, 30 cases of tuberculous ascites who volunteered for the study. The study population consisted of 45 men and 45 women with an average age range of 14-70 years. The adenosine deaminase was measured and correlated with various parameters. 30 normal healthy controls were taken in the age range of 18-48 yrs. The calculated mean BMI (21.25+1.56 kg/m 2 ) and estimated Hb content (13.88+0.97 gm%) suggested normal nutritional status of these subjects. The cardio respiratory profile was within the normal limits. Mean serum ADA level measured by ADA MTB kit method was 14.05+4.02 U/L which <30 U/L hence was considered as normal. Yoneda (1) studied the prevalence of PEM in patients with chronic pulmonary tuberculosis and reported that grade of malnutrition was associated with reduced cell mediated immunity. Hanekom et al. (2) suggested that nutritional status of the tuberculosis patients alter the cytokine responses. The values of the body mass index calculated revealed that the nutritional status of the majority male subject was normal but the female subjects were categorized as malnourished. The difference in the nutritional status was statistically significant. The nutritional status as reflected by the Hb levels also suggested that the patients included in the study were nutritionally compromised. The observation revealed that majority of the patients suffered from headache, fever and vomiting. Abdominal distension and abdominal pain were the chief complaints of tuberculous ascites patients. The estimates of cardiovascular parameter were found to be within the normal range. Mean value of respiratory rate definitely on higher side in patients of tuberculous pleural effusion.
CSF examination in tuberculous meningitis patients
The diagnosis of tuberculous meningitis was established by correlating the clinical finding with CSF changes in relation to physical examination. In the present study clear CSF was found in 93.33% cases hazy in 6.66% cases and cobweb formation was present in only one case. Increased ADA activity corresponded to increased total leucocyte count indicating participation of cell mediated immunity. The data revealed that with low CSF protein ADA activity was also low with increased in CSF protein level an approvable increase in ADA activity was observed. Adenosine deaminase activity was clearly higher in group I patients with CSF glucose < 40 mg/dL. The patients with higher glucose level (>40 mg/dL) showed normal ADA level. Swartz et al. (7) reported decreased CSF glucose in patients with bacterial meningitis.
ADA is considered as a marker of cell mediated immunity. ADA is a polymorphic enzyme involved in purine metabolism, catalyses the deamination of adenosine to inosine and ammonium. Although found in most tissue, ADA activity is greatest in the lymphoid tissue, its activity being 10-20 times more active in T lymphocytes than in B lymphocytes. ADA plays a part in the differentiation of lymphid cells and the maturation of monocytes to macrophages. The congential and genetically determined deficit of this enzyme with its autosomal receive trait. It is reported to be associated with severe from of combined immuno deficiency and its responsible for an increase in toxic nucleotides that prevent the differentiation or proliferation (or both) of T lymphocytes and thus a normal immune function mediated by cells. The raising of the levels of ADA activity under antigenic stimulation shows the importance of this enzyme in the rapid proliferation of cells in order to prevent the accumulation of toxic metabolistis. Therefore, an increased ADA activity is present in several circumstances in pleural, pericardiac and peritoneal effusion of a tuberculous nature and in tuberculous cerebrospinal fluid, where ADA values are significantly higher than in normal group ad in other neurological disease. The observation revealed that the nutritional status of the study population as compared to the control group was poor; the mean BMI and mean Hb values of the tuberculous patients were significantly lower than the control group. The serum ADA level of the control group was well within the normal range on the contrary the ADA values of the respective body fluids measured in tuberculous patients were higher than the normal values for that specific fluid. Malnutrition is well known to produce adverse effects on pulmonary function and immunological parameters. It is well established that malnutrition adversely affects the host immune response to mycobacterial infection. In the present study all the female subjects (n=45) were malnourished as evident from the BMI values and dietary history. Being malnourished these patients are more prone to develop pulmonary malfunctions and antituberculous treatment induced hepatoxicity correlation of BMI & ADA levels in the study population showed a negative association between the two indicating that poor nutritional status is responsible for aggravating the infection. The increased ADA levels suggest active immune response in these subjects. But if the nutrition of these patients is not improved it may adversely affect cellular immune response that is important for containing and restricting tuberculosis infection. Tuberculosis itself further deteriorates the nutritional status and predisposes to co-infection with HIV.
Conclusion:
In conclusion, the determination of ADA activity in CSF of TBM patients using cut off value of >10 U/L and pleural fluid and ascitic fluid using cut off value of >40 U/L can be useful for early diagnosis of these condition and it is cost effective being simple, cheaper and quicker serologic test. The delayed diagnosis is directly related to a poor prognosis the chemotherapy may be delayed until the patient is critically ill. This test provides a presumptive diagnosis of tuberculous meningitis, tuberculous pleural effusion and tuberculous ascites patients upon which to institute chemotherapy although it does not replace the standard cytological and microbiological diagnostic methods. This test may thus be useful in laboratories with limited resources, especially in underdeveloped and developing countries like India, where the incidence of tuberculosis is very high.
The body's immune system functions well in a nutritionally sound body. In nutritionally compromised patients the low ADA activity reflects the poor status of immune system. It is therefore suggested that utmost care should be taken to improve nutritional status of the tuberculosis patients so that cell mediated immunity help prevents the progress of the disease.
